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ORGANISATION
• The ICAR-Central Soil Salinity Research Institute was established in 1969 for 
initiating systematic research on salt affected soils and poor quality water 
resources
• It is a coincidence that the institute is located on the bank of Western Jamuna Canal 
(WJC) along which soil salinity was  irst reported in 1855 at village Munak, about 30 
km downstream the bridge near ICAR-CSSRI
• CSSRI researches, therefore, focus on the reclamation and sustainable management 
of salt affected soils and on the rational use of poor quality waters in agriculture
• The research programmes are implemented through four research divisions: Soil 
and Crop Management, Crop Improvement, Irrigation and Drainage Engineering 
and Technology Evaluation and Transfer
• Besides the main campus at Zarifa Veeran Village, Kachhwa Road, Karnal 
(Haryana), the institute has three regional research stations at Canning Town (West 
Bengal) devoted to the problems of coastal salinity, Bharuch (Gujarat) for salinity 
problems of black soil regions and at Lucknow (Uttar Pradesh) for reclamation of 
alkali lands in central and eastern Gangetic plains 
• The coordinating unit of an All India Coordinated Research Project on 
“Management of Salt Affected Soils and Use of Saline Water in Agriculture” is 
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Generating new knowledge and understanding of the processes of reclamation and 
developing technologies for improving and sustaining productivity of salty lands and waters
MANDATE
Over the period of time, the mandate of the institute has undergone changes to meet the 
prevalent challenges. The current mandate of the institute as revised by the Council is as 
follows:
• Identify the nature and characteristics of salinity/water quality problems and areas 
prone to salinity development in a GIS framework
• Undertake strategic and adaptive research to manage salinity related problems at 
different scales and develop options for preventing land degradation due to excess salts 
based on better understanding of salt and water balances
• Develop national level network of salinity related activities and provide funding 
support to address location speci ic problems
• Research capacity building for prevention, control and management of salinity 
problems
RESEARCH PROGRAMMES 
The research programmes of the institute can be broadly grouped as under:
• Database on salt affected soils and poor quality waters
• Reclamation and management of alkali soils
• Management of waterlogged saline soils and marginal quality waters
• Crop improvement for salinity, alkalinity and waterlogging stresses 
• Agro-forestry in salt affected soils
• Reclamation and management of salt affected vertisols
• Coastal salinity management
• Technology assessment, transfer and Consultancies
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EXPERIMENTAL FARMS
• The institute’s research farm and outreach stations are strategically located in 
different agro-ecological regions for tackling diverse aspects of soil and water 
salinity problems
• The main campus at Karnal spread over an area of 82 ha consists of 27.3 ha area 
having of ice buildings and other permanent structures while the remaining 54.7 
ha representing partially reclaimed alkali soils serves as the experimental farm
• Various outreach farms acquired and developed over the years include Gudha (Dist. 
Karnal) representing highly alkali soils, Sampla (Dist. Rohtak) having waterlogged 
saline soils, Mundlana (Dist. Sonipat) representing saline-sodic soils, Bhaini Majra 
(Dist. Kaithal) underlain with alkali groundwater, Bir Reserve forest (Dist. Hisar) 
having calcareous saline soils and Bichhian (Dist. Kurukshetra) representing 
deteriorated alkali lands
• The institute has now acquired an experimental farm of about 12 ha at Nain village 
(Dist. Panipat) for conducting research on reclamation of waterlogged saline soils 
and sustainable use of poor quality waters in irrigation
• The experimental farms at Regional Research Stations at Canning Town (West 
Bengal), Samni (Gujarat) and Shivri (Uttar Pradesh) represent coastal saline soils, 




• The Institute has a state-of-the-art Central Referral Laboratory equipped with 
advanced analytical facilities like Atomic Absorption Spectrophotometer, High-
Performance Liquid Chromatography (HPLC), Inductively Coupled Plasma (ICP), 
CHNS analyzer, UV-VIS Spectrophotometer etc (Photo Top)
• Besides, there are other laboratories in the institute like Biotechnology Lab, Remote 
Sensing Lab, Soil Physics Lab, Drainage Material Testing Lab and Nano-Technology 
Lab. These laboratories are further supported by glasshouses, shade houses, 
polyhouses and micro-plots (Photo Middle) for precise experimental works
LIBRARY
• The institute has a well developed library which serves as a repository of 
information on topics like soil science, soil salinity and alkalinity, water 
management, irrigation and drainage engineering, crop production, environmental 
science, etc (Photo Bottom)
• It has a collection of 15570 books and 8451 bound volumes of journals in addition 
to annual reports and other documents. Inter-library loaning facilities with 
document delivery system are key features of this library
• Apart from books, journals and other documents published in India, the library has 
collection of publications from different international organizations. The library is 
bar coded and digitized with facilities of ‘Krishi Kosh’, ‘KOHA’, ‘CeRA’, and CD 
ROM data bases (AGRIS, CABI, CAPS, SOIL-CDs)
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ALLIED INFRASTRUCTURE
• For organizing seminars, conferences, meetings, workshops, etc., the Institute has 
Dr. D.R. Bhumbla Auditorium with seating capacity of 235 persons (Photo top), a 
Conference Hall for scienti ic meetings etc. and a Committee Room for small group 
meetings
• Dr. J.S.P. Yadav Scientist Hostel (Photo middle) and Dr. I.P. Abrol International 
Training Hostel cater to the boarding and lodging needs of the scientists/other 
visitors.
• The Institute Museum has been developed to display various agricultural salinity 
management technologies to the visitors (Photo Bottom). Around 600 farmers, 
1500 students and 200 agricultural of icers visit to the Institute Museum every year
• There is a Publication and Supporting Services Unit equipped with photographic 
and reprographic services
• The institute campus also has essential allied facilities like a shopping centre, 
canteen, community centre, dispensary, post of ice and an extension counter of 




Regional Research Station, Canning Town in West Bengal was transferred to CSSRI from 
CRRI, Cuttack in 1970 to generate location speci ic technologies for the productive use 
of coastal saline soils. Spread over an area of 26 ha, it has well furnished laboratories. 
The station has a farming area of 14.5 ha in the charland of Matla river (Photo top)
RRS, Bharuch
To conduct researches on inland salinity of the black soil (vertisols) regions of the 
country, a research station was established at Anand in Gujarat in 1989. The research 
activities were carried out at the research farm in Khanpur. On the recommendations of 
the QRT (1986-95), the station was shifted to true vertisol area in Bharuch district in 
2002 (Photo middle)
RRS, Lucknow
This station was established at Lucknow in Uttar Pradesh in 1999 to deal with the 
problems of alkali soils of central and eastern parts of Indo-Gangetic plains having 
problems like surface drainage congestion, high water table, relatively heavy textured 
soils, and indurated pan (Photo bottom). The station’s laboratories and of ice are 
located in a block of 4.0 ha close to Indian Institute of Sugarcane Research, Lucknow. An 
experimental farm located at Shivri, Lucknow is used for conducting researches on 
highly alkali soils
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ALL INDIA COORDINATED RESEARCH PROJECT 
The coordinating unit of the All India Coordinated Research Project (AICRP) on 
“Management of Salt Affected Soils and Use of Saline Water in Agriculture” is in 
operation at the institute. It has a network of 8 cooperating and 4 volunteer research 
centers located in different agro-ecological regions of the country as listed below:
Cooperating Centres
• R.B.S. College, Bichpuri, Agra (Uttar Pradesh)
• RRS, ANGR Agricultural University, Bapatala (A.P.)
• S.K. Rajasthan Agricultural University, Bikaner (Rajasthan)
• A.R.S., University of Agricultural Sciences, Gangawati (Karnataka)
• C.C.S. Haryana Agricultural University, Hisar (Haryana)
• Agricultural College, R.V.S. Krishi Vishwa Vidyalaya, Indore (M.P.)
• C.S. Azad University of Agriculture & Technology, Kanpur (Uttar Pradesh)
• AD Agriculture College & Research Institute, Tamil Nadu Agricultural University, 
Tiruchirapalli (Tamil Nadu)
Volunteer Centres
• Regional Research Station, Punjab Agricultural University, Bathinda (Punjab) 
• Khar Land Research Station, Dr. BSKKV, Panvel (Maharashtra) 
• Rice Research Station, Kerala Agricultural University, Vyttila, Kochi (Kerala)
• ICAR-Central Island Agriculture Research Institute, Port Blair (Andaman & Nicobar 
Islands) 
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DATABASE OF SALT AFFECTED SOILS
The maps on 1: 2,50,000 scale for 17 states have been digitized. Total salt affected area 
in the country has been computed to be 6.74 million hectares. 
Area and distribution of salt affected soils in India
*Jammu Division only
Mapping on 1: 50,000 scale has recently been completed for the salt-affected soils of 
Haryana state, and similar efforts are underway in Gujarat and Uttar Pradesh for 
expediting the reclamation work. Recent assessments of salt-affected soils in 2016 for 
Haryana recorded 3.1 lakh ha compared to 2.3 lakh ha assessed during the year 1996.
Sl.  State Saline soils Alkali soils Coastal Saline  Total 
No.  (ha) (ha) soils (ha) (ha)
1. Andhra Pradesh 0 169611 77202 246813
2. A & N Islands 0 0 77000 77000
3. Bihar 47301 105852 0 153153
4. Gujarat 1218255 541430 462315 2222000
5. Haryana 49157 183399 0 232556
6. J & K* 0 17500 0 17500
7. Karnataka 1307 148136 586 150029
8. Kerala 0 0 20000 20000
9. Maharashtra 177093 422670 6996 606759
10. Madhya Pradesh 0 139720 0 139720
11. Orissa 0 0 147138 147138
12. Punjab 0 151717 0 151717
13. Rajasthan 195571 179371 0 374942
14. Tamil Nadu 0 354784 13231 368015
15. Telangana 0 26998 396 27394
16. Uttar Pradesh 21989 1346971 0 1368960
17. West Bengal 0 0 441272 441272
 Total  1710673 3788159 1246136 6744968
DATABASE OF GROUNDWATER QUALITY 
ICAR-CSSRI has prepared a  irst approximation groundwater map of groundwater 
quality on 1:6 million scale. Problems of poor water quality are generally associated 
with arid and semi-arid regions and in coastal aquifers. Approximately 32 to 84 per cent 
area under arid and semi-arid states is covered under saline/sodic groundwater.
Groundwater quality in selected states of India
State Utilizable ground 
water resource
-1(M ha-m yr )
Use of poor 
quality water
-1(M ha-m yr )
Area underlain 
by saline GW (EC 
-1 2> 4 dS m ) (km )
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Punjab 1.47 0.68 3058
Haryana 0.86 0.47 11438
Uttar Pradesh 6.31 1.42 1362
Rajasthan 0.95 0.65 141036
Gujarat 1.56 0.26 24300
Karnataka 1.24 0.17 8804
Tamil Nadu 2.02 NA 3300
All India 32.63 NA 193438
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RECLAMATION AND MANAGEMENT OF
ALKALI SOILS
• Gypsum-based technology package for reviving the productivity of alkali soils has 
been developed and popularized, that was handed over to State Land Reclamation 
Corporations for implementation. So far, nearly 2.07 lakh ha area has been reclaimed 
and put under crop production using this package
• Among states, Punjab has reclaimed the largest area (0.80 M ha) followed by Uttar 
Pradesh (0.73 M ha) and Haryana (0.35 M ha). Role of this technology in promoting 
agri-business sector in Uttar Pradesh state alone is a shining testimony to its high 
economic impact
• Economic feasibility analysis assuming 12 percent opportunity cost of capital 
revealed that the bene it-cost ratio of gypsum-based technology varies from 1.34 to 
2.47, internal rate of return from 18% to 67% and payback period from 2 to 3 years
• Reclaimed alkali lands currently contribute around 16 Million tonnes of food grains 
to the national basket annually
• New initiatives on elemental sulphur, marine gypsum and nano-materials have 
shown encouraging results for their commercial use as cost ef icient ameliorants.
Impact of alkali land reclamation on agri-businss sector in Uttar Pradesh








MANAGEMENT OF WATERLOGGED SALINE SOILS
• The technology developed initially for Haryana, has been widely adopted and 
replicated in Rajasthan, Gujarat, Punjab, Andhra Pradesh, Madhya Pradesh, 
Maharashtra and Karnataka (Photo top)
• Subsurface drainage technology consists of a network of concrete or PVC pipes 
covered with gravel or synthetic  ilter, installed manually or mechanically at a 
design spacing and depth below soil surface to control water table and help in the 
leaching process (Photo middle)
• Around 70,000 ha waterlogged saline soils have been reclaimed in different states of 
India, where the cropping intensity has increased by 25 to more than 100% and crop 
yields by up to 45% (paddy), 111% (wheat) and 215% (cotton) (Photo bottom)
• The technology generated around 128 person-days additional employment per ha 
per annum. The technology has a Bene it-Cost Ratio (BCR) of 1.36 and Internal Rate 
of Return (IRR) of 20%
• Operational guidelines for sub-surface drainage technology for different states of 
the country have been developed and circulated to different states for 
implementation
As a follow up of Indo-Dutch Network Project, the institute was associated in HOPP 
projects and this collaboration is continuing for large scale drainage projects in various 
districts of the state.
The technology in Maharashtra is now being pursued under Public-Private Partnership 
mode with CSSRI, Department of Water Resources, Maharashtra and Rex Polyextrusion 
Ltd., Sangli with funding from the Ministry of Rural Development to the Water 
Resources Department, Maharashtra.
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MANAGEMENT OF POOR QUALITY WATERS
• Ever growing inter-sectoral competition for fresh water use often compels the 
farmers for irrigation with poor quality groundwater (Photo Top) 
• A set of practices including conjunctive use (Photo Middle) pre-sowing irrigation 
with canal water and cultivation of salt tolerant cultivars is suggested for the 
pro itable use of saline drainage or groundwaters, especially in areas where 
rainfall is good enough (500-600 mm per year) to leach the salts accumulation 
during the summer season.     
• In  ields underlain with alkali water, gypsum treatment of irrigation water 
(gypsum-bed technology) (Photo Bottom) is suggested for neutralizing the 
residual alkalinity.
• Increased utilization of saline/alkali groundwater not only help prevents the 
development of waterlogging and soil salinization, but also enhances employment 
opportunities by increasing labour requirement for crop production activities on 
lands otherwise kept fallow. Estimates suggest that about 55 million person-days 
of employment could be created every year.
• Out of 13.2 M ha groundwaters use, about 3.2 M ha is through exploitation of poor 
quality waters. Rough estimates of its contributions in food grain production are 
expected to the tune of Rs. 800 crores in addition to generation of rural 
employment and multifarious environmental bene its. 
GYPSUM PYRITE
IIBEDSI
CROP IMPROVEMENT FOR SALT TOLERANCE
Concerted breeding efforts in the past  ive decades have led to the release of 21 salt 
tolerant and high yielding cultivars in rice (10), wheat (5), Indian mustard (5) and chick 
pea (1). Besides, two genotypes of sesbania/Dhaincha (CSD 137 and CSD 123) with high 























Rice CSR 10 1989 120 11.0 10.2 6.0 3.0
 CSR 13 1998 145 9.0 <11.0 6.0 3.5
 CSR 27 1998 120 10.0 <10.0 6.5 4.0
 CSR 30 2001 155 7.0 9.5 3.0 2.0
 CSR 23 2004 130 10.0 9.9 6.5 4.0
 CSR 36 2005 135 10.0 9.8 6.5 4.0
 CSR 43 2011 110 7 10.0 6.0 3.5
 CSR 46 2016 135 8 9.9 6.5 4.0
 CSR 56 2018 125 8 9.9 7.0 4.3
 CSR 60 2018 125 8 9.9 7.0 4.5
Wheat KRL 1-4 1990 132 7.3 9.3 4.0 3.0
 KRL 19 2000 132 7.3 9.3 4.5 3.0
 KRL 210 2010 143 6.4 9.2 5.0-5.5 3.4
 KRL 213 2010 145 6.4 9.2 5.0-5.8 3.3
 KRL 283 2016 128-139 6.7 9.3 5.2-5.6 3.5-4.1
Mustard CS 52 1997 135 9.0 9.3 1.8-2.0 1.5-1.6
 CS 54 2005 121 9.0 9.3 2.0-2.4 1.6-1.9
 CS 56 2008 132 9.0 9.3 2.2-2.6 1.6-1.9
 CS 58 2016 135 11.0 9.4 2.6-2.8 2.0-2.2
 CS 60 2018 125-132 12.0 9.5 2.5-2.9 1.9-2.2
Chickpea Karnal Chana-1 1998 147 6.0 9.0 2.1-2.4 1.4-1.6
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ALTERNATE LAND USE SYSTEMS
• For the reclamation of highly deteriorated alkali soils, the institute has developed 
and standardized an ‘Auger Hole’ technology for raising forest and fruit trees, 
especially on community lands. About 60,000 ha sodic land has been reclaimed 
through tree plantations using the ‘Auger Hole’ technology (Photo Top)
• Forest tree species like Prosopis juli lora (Kikar), Casurina equisetifolia (Arjuna), and 
fruit trees such as Emblica of icinalis (Aonla) and Carissa carandas (Karonda) have 
been found to be most suitable for alkali soils
• Fruit trees like Feronia limonia (wood apple), Zizipus mauritiana (Ber), Carissa 
carandus (Karonda) (Photo Middle), Emblica of icinalis (Aonla) and Aegle marmelos 
(Bael), and forest trees like Jatropha curcas (Ratanjot) could be irrigated 
-1successfully with saline water up to EC 10 dS m
• Aromatic grasses such as Vetiver, Lemon grass and Palmarosa and medicinal crops 
like Isabgol, Aloe, Tulsi and Senna could be successfully grown using saline water 
-1
(EC upto 8.5 dS m )
• Practical utility of various agro-techniques for raising fruit orchards in highly sodic 
soils (Bichhian model, Kurukshetra), calcareous saline soils (Bir Forest, Hisar) and 
waterlogged saline soils (Nain Farm, Panipat) has successfully been demonstrated 
• Cactus has special signi icance in drought prone areas of the country. Five clones 
introduced viz; 1270 (forage and fruit), 1271 (fruit), 1280 (fruit), 1287 (fruit) and 
1308 (vegetable). These clones characterized for sodicity tolerance and agro-
techniques for their cultivation have been standardized (Photo Bottom)
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RECLAMATION OF COASTAL SALINE SOILS
• Agricultural lands along about 8000 km long coast line of the country suffer from 
the problems of high salinity in soil and groundwater, fresh water scarcity and 
seawater intrusion. Climate change impacts are likely to aggravate these problems 
in the near future
• Institute’s Regional Research Station at Canning Town, West Bengal has developed 
various land shaping technologies for integrated farming on lands otherwise 
suitable only for Kharif rice cultivation
• Such land shaping technologies like farm ponds, paddy cum  ish cultivation, deep 
furrows and high ridge, shallow furrows and medium ridge, etc. have been tested on 
a large scale at farmers’  ields
• About 400 ha of low productive salt affected degraded land in Sundarbans and 
Andaman and Nicobar islands has been converted from mono-cropped to multi-
cropped (with cropping intensity improving from 100 per cent to 240 per cent) 
through the implementation of different land shaping techniques. This coupled 
with adoption of integrated crop and  ish cultivation has provided viable 
opportunities for coastal region farmers for increasing their income manifolds (5-7 
times), besides increasing employment from 87 person-days to about 230 person-
days per ha per year
• The centre has also developed and released three salt tolerant varieties of rice 
‘Sumati’ ‘Bhutnath’ and ‘Amal mana’ for coastal saline soils. Besides, technologies 
have been developed for sustaining rice production in acid sulphate soils by the 
-1 -1
application of lime (4 t ha ) and rock phosphate (@ 1.5-2.0 t ha )
RECLAMATION OF SALT AFFECTED VERTISOLS
• The salt affected Vertisols cover an area of about 1.21 M ha in Gujarat alone. The 
problem also occurs in Karnataka, Maharashtra and Rajasthan. Swell-shrink 
character of these soils poses several problems in their reclamation 
• Various soil and crop management practices including conjunctive use of saline and 
canal waters in irrigation, low water requiring crops and pressurized irrigation 
systems are recommended for obtaining stable crop yields in saline Vertisols
• Dill, castor and sun lower have been found to be remunerative crops on moderately 
saline Vertisols. Similarly, cultivation of Salvadora and halophytic grasses can 
-1
provide acceptable returns from highly saline Vertisols (ECe> 40 dS m )
• Recently, a few promising salt tolerant lines of cotton have been identi ied
• Efforts towards promoting the cultivation of salt tolerant desi cotton (G. Cot 23) and 
wheat (KRL 210) are paying dividends with their area steadily expanding in the 
salinity affected parts of Bharuch and adjoining districts
• Low cost sub-surface drainage solutions are being worked out for saline Vertisols
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MANAGEMENT OF ALKALI SOILS OF CENTRAL
& EASTERN GANGETIC PLAINS
• Alkali soils of central and eastern Gangetic plains suffer from surface drainage 
congestion, high watertable, and relatively heavy texture with CaCO  concretions 3
at shallow depths
• Instead of full dose of mineral gypsum (GR50), one time application of phospho-
gypsum (equivalent to GR50) or phospho-gypsum (equivalent to GR25) along 
with 25 per cent dose of mineral gypsum can be used for reclaiming these sodic 
soils
• Gypsum requirement can also be reduced by nearly 50% by integrating salt 
tolerant cultivars of rice and wheat in the reclamation package
• Several agro-forestry/silvi-pastoral/horticultural fruit trees have been identi ied 
for alternate land use in sodic soils. Promising options include forest (Prosopis 
juli lora and Casuarina equisetifolia) and fruit (Emblica of icinalis and Carissa 
carandas) trees
• Recent investigations have revealed that slowly rising watertable, particularly in 
canal commands, is the major driver of resodi ication and reappearance of sodic 
patches in reclaimed lands in certain parts of central Gangetic Plains. Compared 
with sodic lands having deeper watertables, such waterlogged sodic soils are 
dif icult to reclaim through conventional means
LAND MODIFICATION FOR WATERLOGGED
SODIC SOILS
For the productive utilization of waterlogged sodic soils, a land reclamation model 
based on the concept of soil pro ile inversion has been standardized by ICAR-CSSRI RRS, 
Lucknow. Two variants of this model are:
Raised and Sunken Bed System 
• This system (0.40 ha) is suitable for small landholders. The land is modi ied as 
raised beds of 2.0 m top width and 4.0 m bottom width. Sunken beds are 
constructed with 7.0 m width
• While raised beds are utilized for growing vegetables and fruit trees, rice and  ish 
culture is done in sunken beds
Fish Pond based Integrated Farming Model
• This model covering 1.0 ha area is suitable for medium and large farmers. It consists 
of a  ish pond (0.40 ha), cereals (0.2 ha), fruits (0.15 ha), vegetables (0.10 ha) and 
forage crop (0.10 ha) components
• The excavated soil dugout from the pond is spread over 0.6 ha adjoining land to 
raise the  ield level for keeping the watertable below the critical level (2.0 m from 
the surface)
Efforts are being made to replicate these models on a large-scale with the  inancial 
support from the Government of Uttar Pradesh.
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LAND SHAPING TECHNIQUES FOR COASTAL
SALINE SOILS
The harvesting of excess rainwater that goes waste as runoff into the sea helps in 
reducing the salinity level of irrigation water besides providing additional water for 
irrigation. Different land shaping techniques developed for augmenting irrigation 
water availability include: 
• Farm pond: About 20 per cent of farm area is converted into farm pond of about 3. 0 
m depth to harvest excess rain water.  The dug out soil is used to raise the land to 
form pond dykes. The water conserved in the pond during kharif season is utilized 
for irrigating crops during rabi season
• Deep furrow and high ridge: About 50 per cent of the farm land is shaped into 
alternate ridges (1.5 m top width × 1.0 m height × 3.0 m bottom width) and furrows 
(3.0 m top width × 1.5 m bottom width × 1.0 m depth). Dug out soil from the furrows 
is used for making ridges, while furrows are used for rainwater harvesting
• Paddy-cum- ish culture: Trenches (3 m top × 1.5 m bottom × 1.5 m depth) are dug 
around the periphery of farm land leaving about 3.5 m wide outer from boundary 
and the dugout soil is used for making dykes (about 1.5 m top width × 1.5 m height × 
3.0 m bottom width) to protect free  low of water in the  ield and trench. The  ield is 
used for paddy cultivation whereas, two  ish crops are taken into trenches. 
Vegetables can also be grown in peripheral boundary to fetch additional income
As a result of decline in salinity level on account of farm pond construction, the cropping 
intensity increased from 114 per cent to 196 per cent, employment generation 
-1 -1
increased from 87 person-days to 227 person-days ha  year  and farm income 




• A multi-enterprize model has been developed for 2.0 ha 
partially reclaimed sodic soil for crop diversi ication and to 
increase the use ef iciency of water, nutrients and energy 
besides providing regular income, employment and 
livelihood to farmers owning small farm holdings 
• The model consisting of various components ( ield crops, 
dairying, horticulture,  loriculture, vegetables,  isheries, 
bee-keeping, duckery, poultry and mushroom production) 
has the potential to decrease cultivation cost by synergetic 
recycling of by-products/residues of various components 
within the system 
• Results have shown that this model is capable of providing 
high net income of about Rs. 200,000 per annum with 
Bene it-Cost ratio of 1.9. 
• As far as nutrient recycling is concerned, highest organic 
carbon was found in the horticulture production system 
(0.77 per cent), available N in the fodder production 
-1 -1
system (288.5 kg ha ), and available P (37.8 kg ha ) and K 
-1(303.7 kg ha ) in the  isheries component.
• This model has vast potential for dissemination to the 
farmers’  ield in the sodic areas of north-western India.
RESOURCE CONSERVATION TECHNOLOGIES
Rice crop with sprinkler irrigation method 
• Mini sprinkler irrigation method in Direct seeded rice (DSR) produced grain yield of 
-1
6.66 t ha  in 50 % reduced tillage with wheat residue and resulted in saving of 64.2 % of 
irrigation water and 42.7 % of electricity
• Mini sprinkler fertigation method in rice saved 27% nitrogen (40 kg) of the 
recommended dose and increased nitrogen use ef iciency up to a maximum of 60.6 
-1kg  nitrogen compared to conventional method
Wheat crop with sprinkler irrigation method 
• Sprinkler irrigation system in wheat crop saved 31.4% irrigation water, 4.78% 
-1 -1
electricity, 58.1% nitrogen (188.6 kg urea ha ) with 5.77 t ha  grain yield and 
-1highest NUE of 71.39 kg  where wheat sowing was done in 100% rice residue 
mulch with Turbo seed drill in Zero tillage system
Rice crop residue and tillage management for increasing wheat productivity
• Wheat sowing in zero tillage with anchored rice residue produced highest grain 
-1yield (5.99 t ha ) with 14.31% additional grain yield compared to the conventional 
-1
(5.24 t ha ) method of wheat sowing
• Wheat sowing in 50% reduced tillage with rice residue incorporation recorded higher 
-1grain yield (5.96 t ha ) which was 13.74% additional yield as compared to 
-1
conventional (5.24 t ha ) method of wheat sowing
Tillage & crop residue management in transplanted and direct seeded rice
•
-1
 Crop residue incorporation in transplanted rice (TPR) resulted in 5.85%  (7.42 t ha ) 
higher grain yield in comparison to conventional TPR
• -1 Direct seeded rice with crop residue incorporation recorded grain yield of 6.90 t ha , 
which was 5.78% higher in comparison to DSR without crop residue, and saved 
30.95% irrigation water, 37.94% energy and 30.95% electricity with 1.57% 






• Collaborative experimentation under CSISA (2009-2015) and CCAFS (2015 
onwards) at ICAR-CSSRI have developed next generation cereal management 
systems for sustainable intensi ication of rice-wheat system in North-West India
• Sustainable intensi ication of conventional rice-wheat with conservation 
agriculture (CA) based rice-wheat-mungbean system improved the system 
productivity by 11%, pro itability by 24% using 28% less irrigation water and 25% 
less energy input
• CA-based maize–wheat–mungbean system improved the productivity by 16%, and 
pro itability by 50% using 71% less irrigation water and 47% energy input 
compared to conventional RW system/farmers’ practice while reducing the global 
warming potential (GWP) by 30%
• CA-based rice/maize-wheat-mungbean system increased the soil organic carbon by 
65-70% compared to conventional RW system. Further, 30% and 50% of N and K 
fertilizers can be saved after 4 years of continuous cultivation
• Inclusion of mungbean in CA-based rice/maize system improved system 
productivity and pro itability by 18 and 15 per cent, respectively and also helped in 
improving the nutritional security of soil and human beings
• CA-based RW system with sub-surface drip irrigation is a suitable alternative to 
conventional RW system as it saved 57% irrigation water and enhanced crop and 
water productivity by 18% and 176%, respectively, compared to farmers’ practice
MICROBIAL FORMULATIONS FOR SALT
AFFECTED SOILS
The Institute's Regional Research Station, Lucknow has developed and commercialized 
various microbial formulations which act as soil conditioners and nutrient mobilisers, 
protecting the plants from salt injury. 
• CSR-BIO: It consists of a consortia of growth promoting microbes (Bacillus 
licheniformis, Lysinibacillus sphaericus and Trichoderma harzianum) and is effective 
in enhancing crop yields by about 20 percent in both normal and sodic soils. It also 
reduces the incidence of wilt and blight diseases in vegetable crops. Estimates 
suggest that CSR-BIO is currently being used in 12800 ha area across the country 
• HALO-PSB: This formulation consists of salt tolerant strains of P solubilizing 
-1bacteria capable of augmenting phosphorus availability (15-20 kg P O  ha ) in the 2 5
soil. It can be used in soils with pH up to 9.7. It is convenient to use as seed 
inoculation, seedling root dip and soil application
• HALO-AZO: This liquid formulation consists of ef icient salt tolerant strains of N-
 ixing bacteria (Azotobacter spp.) capable of augmenting nitrogen availability (10-
-115 kg N ha ) in the soil. It can be used for rice, wheat, mustard, millets and vegetables 




Bio-drainage for Land Reclamation
• Biodrainage technology has been developed to prevent and reclaim waterlogged saline 
soils (Photo top) in canal command areas by raising Eucalyptus trees on killa-line
• Five years old trees like Eucalyptus planted on waterlogged soils could lower the 
-1
water table by 85 cm with an average transpiration rate of 50 liters day  per plant 
(Photo middle)
• Studies have revealed that farmers could harvest good rice and wheat crops in such 
-1
areas besides having 36 tonnes ha  of total wood biomass. The tree plantation can 
-1
sequester about 24 t ha  carbon during the 5 years period
Bio-drainage for Waste Water Disposal
• Large quantities of wastewater generated in urban and peri-urban areas are being 
used indiscriminately as raw or with little treatment for irrigating food crops 
including vegetables, posing serious health hazards to the humans
• Bio-drainage technology ensures safe disposal of waste water by growing some tree 
species (Eucalyptus) and cultivation of certain crops (Lemon grass, Salvia, etc.) with 
waste water irrigation regimes as these crops produce non-edible economic biomass 
which do not form part of the food chain
• For disposal of domestic waste water, the institute has developed a technology 
which is popularly known as ‘Karnal Technology’ (Photo bottom). It comprises 
growing of high transpiring trees like Eucalyptus or Poplar on 1.0 m wide and 0.5 m 
high ridges and treated or untreated waste water is applied in furrows. Through 
-1
this technology, 0.3-1.0 million l ha  of ef luent can be disposed every day
ARTIFICIAL GROUND WATER RECHARGE
• In North-Western states like Punjab, Haryana and Uttar Pradesh, the sustainability 
-1of agriculture is threatened due to alarming decline in water table (@ 0.6 m annum ), 
increasing pumping costs and related environmental impacts
• Potential of rice  ields as groundwater recharge basin has been established. For 
semi-arid regions conventional height of dykes may be increased by 15-20 cm for 
conserving rainwater to minimize groundwater requirement for irrigation and 
additional recharge obviating the need for land required for water spreading 
• The institute has developed low cost technology for arti icial groundwater recharge 
to improve the quality of saline/alkali groundwater through dilution. The diluted 
groundwater can be used for pre-sowing or initial irrigations thereby improving 
crop productivity per drop of water
• This technology has been demonstrated through installation of recharge shaft and 
recharge cavities at more than 100 sites in Haryana, Punjab, Gujarat and UP, 
resulting in the drainage of excess water from salt affected waterlogged soils, 
rainwater harvesting and improvement in groundwater levels and quality. These 




TECHNOLOGIES FROM AICRP CENTERS
The 12 centers of AICRP on “Management of Salt Affected Soils and Use of Saline Water 
in Agriculture” located in various agro-ecological settings act as outreach network 
centers of ICAR-CSSRI, besides undertaking below mentioned location speci ic studies 
to develop technologies for saline/sodic soils and use of poor quality waters. 
• Survey, characterization and mapping of groundwater for irrigation in selected 
districts of Andhra Pradesh, Haryana, Karnataka, Coastal Maharashtra, MP, 
Rajasthan, Tamil Nadu, UP, Punjab, Kerala and A & N Islands
• Delineation and mapping of salt affected soils in selected districts of Andhra 
Pradesh, Karnataka, Coastal Maharashtra, MP and Kerala
• Development of packages for reclamation and management of alkali soils and alkali 
-1waters using Gypsum or Distillery Spent Wash (DSW @ 5.00 lakh l ha ), and organics 
(Green manuring, crop residue, etc.) in states of Andhra Pradesh, Karnataka, Madhya 
Pradesh, UP and Tamil Nadu and  Uttar Pradesh
• Improved ‘Dorouv’ Technology was designed to skim  loating fresh water in coastal 
regions of Andhra Pradesh
• Low cost groundwater recharge structure in Agra and Bharatpur regions increased 
mustard yield by 11-18%, while wheat yield by 6-11%
• Reclamation of waterlogged saline Vertisols was achieved through controlled 
subsurface drainage system to save more than 50 per cent of nitrogen and 17.5 per 
cent of irrigation water in Karnataka 
• The vegetables particularly Capsicum, Clusterbean and Palak are found economically 
-1
viable up to 3.15, 4.25 and 4.50 dS m  of irrigation water salinity, respectively, with 
drip irrigation. Sugarcane cultivation with drip and cotton cultivation with drip and 
-1mulch gave signi icantly higher yields on saline Vertisols (ECe 6-8 dS m ) in Tunga 
Bhadra Project canal command area
TECHNOLOGY TRANSFER
Besides generating technologies for management of salt affected soils, the institute is 
also mandated for devising the strategies for promoting the adoption of such 
technologies through training and other extension methods. 
• The institute is closely working with the farmers and developmental agencies for 
reclamation of salt affected soils in the country as a result of which, around 2.14 
million hectares of salt affected lands have been reclaimed so far
• Every year Kharif and Rabi ‘Kisan Melas’ are organized, witnessing the presence of 
over 3000 farmers who bene it from exposure to the improved salinity management 
and other technologies. Events like ‘Agricultural Education Day’ and ‘World Soil Day’ 
are also organized annually, further enhancing the visibility of the Institute among 
different stakeholders
• Under Mera Gaon Mera Gaurav (MGMG) programme, 78 villages have been adopted 
under the supervision of 16 teams of scientists to render advisory services to the 
farmers through meetings, kisan goshthis,  ield visits, etc
• In order to showcase the generated technologies, more than 350 frontline 
demonstrations (FLDs) have been organized at farmers’  ields by adopting villages 
under different projects/programmes during the last 5 years
• National and international trainings are organized regularly by the institute for 
various categories of participants on different aspects of salinity management
• The institute has provided a toll-free number (18001801014) facility to farmers for 
solving their salinity related problems. Every year more than 500 telephone calls are 





• This is a knowledge based digital compendium including management practices for 
rice, wheat and mustard crops in salt-affected areas right from sowing to 
harvesting
• It is a user friendly query handler in the form of text messages or in 
graphic/recorded forms. The queries are then attended by the administrator via 
message sorting, short message service, email etc
• It can be freely downloaded from the Google Play Store
Gypcal
• GypCal (Gypsum Calculator) App was developed for Android smart phones. 
• This App can be useful to various stakeholders involved in gypsum-based 
reclamation of sodic soils.
• It calculates the gypsum requirement in bags (of 50 Kg), total depth of water 
required for leaching, and the expected yields of salt tolerant as well as traditional 
varieties of rice and wheat after reclamation. 
Gyp Kit 
• It is a user friendly kit for assisting the  ield functionaries, researchers, line 
department of icials as well as farmers desirous of assessing soil sodicity and 
gypsum requirement. 
• Each kit is supplied with all required chemicals that can be re illed into the vials and 
bottles required for procedure.  An operational manual is also supplied with the kit. 
AWARDS
• Recognizing its valuable contributions to agricultural salinity management, the 
institute was awarded the “Best Institute Award” for the year 1998 and again the 
"Sardar Patel Outstanding ICAR Institution Award" for the year 2009
• Earlier, the scienti ic team led by its founder Director, Dr. D.R. Bhumbla was awarded 
the “Commonwealth Scienti ic Association Guinness Award” in 1977
• Nonetheless, late Dr. J.S.P. Yadav, Director of the institute, was bestowed with  
“Padam Shree” award by the Hon’ble President of India in 1984
• The Hindi Patrika ‘Krishi Kiran’ of the institute was conferred “Ganesh Shankar 
Vidyarthi Hindi Krishi Patrika Puraskar” for the years 2008 and 2009
• Two publications written in Hindi have been bestowed with Dr. Rajendra Prasad 
Purushkar of ICAR
• More than 40 scientists have won prestigious awards like Commonwealth Scienti ic 
Association Guinness award (4), Guinness award of Scienti ic Achievement (1), Dr. 
Rajendra Prasad award (1), FAO Andre Mayor award (1), Australian Culture award 
(1), Ra i Ahmed Kidwai award (6), Hari Om Ashram Trust award (11), Fakruddin Ali 
Ahmed award (1), Vasantharao Naik award (3), ICAR Team Research award (2), Dr. 
N.S. Randhawa award (2), Jawahar Lal Nehru award (3), Lal Bahadur Shashtri 
award (4), Sukumar Basu Memorial award (2), Dr. K.G. Tejwani award (2), Jain-
INCID Sinchai award (1), WIPO award (1), Hooker award (1), IMPHOSE-FAI award 
(1), K.A. Shankarnarayan award (1), Shankar Memorial award (1), Himachal Kesari 
award (1), and Fellowships of Commonwealth, NAAS, INSA, INAE, CONICET-
UNESCO and other national societies
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INSTITUTIONAL COLLABORATIONS
Collaborative research has been an important feature of the institute. Collaboration with 
International Land Reclamation and Improvement Institute, Wageningen was the 
longest ever which lasted for about 18 years. Some other international and national 
collaborative projects are listed below:
International Collaborations
• Development of sustainable resource management systems in water vulnerable 
areas of India (JIRCAS, Japan) 
• Stress tolerant rice for poor farmers of Africa and South Asia (IRRI- BMGF) 
• Climate Change, Agriculture and Food Security (CCAFS) (CIMMYT, Mexico)
• Testing rice germplasm for coastal salinity (IRSSTN) (IRRI, Philippines)
• Novel Genetic Stocks: Multi-parent advanced generation inter-crosses (MAGIC) 
among diverse genotypes to facilitate gene discovery for various traits in rice (IRRI, 
Philippines)
• Cropping system intensi ication in the salt-affected coastal zones of Bangladesh and 
West Bengal (ACIAR, Australia)
• Piloting and up-scaling an innovative underground approach for mitigating urban 
 loods and improving rural water security in South Asia (IWMI)
National Collaborations
• Developing the alternate strategies for reclamation of sodic land (Reliance 
Industries Ltd.)
• Identi ication of salt tolerant microbes and development of dynamic substrate for 
cultivation of commercial crops in sodic soils (AMAAS)
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CONSULTANCIES
The institute has provided consultancies on sand mining, subsurface drainage in India 
and Ethiopia, reclamation of Tsunami affected lands in India and Maldives, and reuse of 
industrial ef luents in India. It has been declared as the “Referral Laboratory” by the 
Public Health Department for water quality analysis. At present, the institute is 
providing consultancies on:
• Subsurface drainage for heavy soils of Maharashtra, Karnataka and Gujarat (Rex-
Poly Extrusion Pvt. LTD., Sangli, Maharashtra).
• Utilization of biological sludge and treated ef luents (The Gujarat Narmada Valley 
Fertilizer Co. Ltd, Narmada Nagar, Bharuch, Gujarat).
• Evaluation of BAYER rice hybrids under salinity stress (The BAYER Co.).
• Feasibility analysis, monitoring and evaluation of sub-surface drainage 
installations (Haryana Operational Pilot Project)
PUBLICATIONS
• The scienti ic outputs of the institute are published in International and National 
journals of repute. During the last ten years, the scientists of the institute have 
published 512 research papers making an average of about 51 research papers 
every year.
• The quality of the reserach papers can be judged from their NAAS rating. About 40 
per cent of the research papers are published in research journals having NAAS 
rating between 6.0 and 10.0.
• The institute has published 112 bulletins and 64 books/manuals on land 
reclamation related activities.
• The institute also regularly brings out popular literatures in the form of lea lets, 
folders, etc. in local languages for use by the farmers and other stakeholders.
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